Functional characterization of peripheral circulating and liver recruited neutrophils in endotoxic rats.
Neutrophil accumulation in tissue is a hallmark of inflammation and is associated with a variety of pathological conditions. In bacterial infection neutrophils are selectively attracted in large numbers to phagocytose and kill invading microorganisms. However, activated neutrophils can also cause injury to tissues. To investigate functional alterations in liver recruited neutrophils (PMNs), we studied the functional characteristics of circulating blood and liver sequestered PMNs in terms of host defense mechanisms, such as nitric oxide (NO) and superoxide (SO) generation, beta 2 integrin expression, phagocytosis, and eicosanoid profile. Cells were isolated from rats infused with a nonlethal dose (320 micrograms/kg) of E. coli endotoxin (ET) or pyrogen-free saline for 90 min. Liver PMNs produced significantly more NO both in the absence and in the presence of an in vitro endotoxin challenge than did blood PMNs. No significant difference was observed in phorbol myristate acetate-stimulated SO generation. Endotoxin infusion significantly up-regulated the expression of CD11b/c in circulating and even more so in liver PMNs. Phagocytosis was significantly enhanced by in vivo ET treatment in blood PMNs, and liver PMNs showed even greater phagocytic activity than blood PMNs or Kupffer cells. The percent distribution of prostaglandins D2 and E2 of total 14C-eicosanoids was significantly higher and that of thromboxane B2 and 5-, 12-, and 15-HETEs was significantly lower in liver than in blood PMNs. Our study demonstrates several functional differences between liver-recruited and circulating PMNs in an acute endotoxic model. The implications of altered neutrophil function may extend to mechanisms of host defense and hepatotoxicity associated with sepsis and endotoxemia.